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Abstract
Introduction: The increasing prevalence and early occurrence of ex-
cess weight in childhood suggests an association with the habits and 
nutritional status of the parents, as preschool aged children are still 
strongly influenced by the home environment. 
Objective: This study sought to evaluate the association between 
excess weight in parents and the nutritional status of preschool aged 
children. 
Method: Using a cross-sectional study, the nutritional status of 
224 children aged two-six from seven private schools in São Paulo 
city was classified into two categories: a low or appropriate body 
mass index (BMI) group called ‘normal weight’ and an overweight or 
obese group, called ‘excess weight’ according to the World Health 
Organization. The independent variables were: maternal and pater-
nal nutritional status, sex of the child, family income, maternal edu-
cation, duration of breastfeeding, age of mother and father and 
weight and length of the child at birth. A multiple generalised linear 
regression examined the relation between the independent variables 
and child excess weight. 
Results: Mothers with excess weight presented a prevalence ratio of 
1.3 (CI90%: 1.08 to 1.59) of children with excess weight compared to 
normal weight mothers, but not for fathers. Breastfeeding duration of 
over 12 months was a protective factor against excess weight of the 
child, 0.71 (CI90%: 0.51 to 0.99). 
Conclusion: The interpretation of the results, even considering the 
possible limitations, demonstrates that there is an association between 
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Introduction
Over the years, obesity has mistakenly been associa-
ted with well-being and considered by many people 
to be synonymous with health, wealth and power. 
However, today it is considered a public health pro-
blem as its presence implies a decline in the qua-
lity and life expectancy of the individual [1]. World 
Health Organization (WHO) data indicate a sharp 
increase in the prevalence of obesity in children in 
all regions of the world, including Brazil [2].
In the 1990s, researchers [3] were already warn-
ing about the increase of obesity, which has now 
become the principle nutritional problem among 
children. 
Gigante et al. (2003) [4] showed that the preva-
lence of overweight children was two times higher 
than the prevalence of short stature. More recent 
studies found a prevalence up to 35% of excess 
weight (EW) in children of preschool age [2, 5].
According to the WHO (1990), obesity is the result 
of the interaction between diet, environmental fac-
tors and genetic predisposition. The environmental 
factors account for the majority of cases of obesity, 
while only a few cases are primarily attributable to 
genetic factors [6], as has been discussed on most 
recents studies on nutrigenomics [7, 8]. 
Analysing the psychological, socioeconomic and 
cultural aspects, a preschool child is dependent on 
the environment in which he/she lives, which pre-
dominantly consists of his/her family. The child’s be-
haviour is a reflection of this environment and as a 
consequence may have several features in common 
with the family, as they share the same socioeco-
nomic and cultural conditions [9, 10].
In relation to food choices, as one of the deter-
minants of nutritional status, significant correlations 
have been found between food preferences of chil-
dren and their families [10]. Additionally if a mother 
did not like a food it would never be offered to her 
child, supporting the role of the family environment 
in determining food habits. 
As already mentioned, food is one of the deter-
minant factors of nutritional status of individuals, 
particularly with regard to EW, thus, the objective of 
this study was to evaluate the association between 
EW of parents and the nutritional status of their 
preschool aged children.
Method
This was a cross-sectional study with children aged 
two-six from seven private schools in the São Paulo 
city. A convenience sample consisting of 224 study 
units (trinomial: mother, father and preschool child) 
met the following inclusion criteria: aged two-six 
complete years, child not adopted, born in a single 
delivery without malformations and/or special ne-
eds or other health problems, whose mothers were 
not pregnant at the time of the evaluation. Of the 
224 preschool children in the sample, 117 (52.2%) 
were male.
Data were collected with a standardised ques-
tionnaire, previously tested, delivered through the 
school, completed by the parents at home and re-
turned to the researchers by the preschool children. 
Keywords
Overweight; Child; Preschool; Body Mass Index.
excess weight of preschool age children and maternal excess weight, 
but not with father’s excess weight.
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By this way, data collected included birth date of 
the father, mother and child; weight and height of 
the parents; weight and length of the child at birth; 
duration of breastfeeding; educational level of the 
mother and family income. 
Subsequently, anthropometric measurements 
were collected (weight and height) by the resear-
cher at the preschools of the children. A TANITA® 
solar scale with a capacity of 150 kg and precision 
of 200 g was used to measure weight and a SECA® 
stadiometer with a capacity of two metres to mea-
sure height. The anthropometric measurements fo-
llowed the techniques proposed by Lohman et al 
[11].
To classify the child’s nutritional status, Body 
Mass Index (BMI) was used, obtained from the 
ratio between weight (kg) and height (m²) [12], 
according to the cut-off points proposed by the 
WHO. Those classified as overweight or obese by 
the WHO [13,14] presented BMI z scores corres-
ponding to ≥ +1 and <+2 and ≥ +2 respectively, 
were allocated to a group called EW. As a result, 
for statistical analysis, the dependent variable was 
operationalised in a dichotomous way, namely 
with or without EW.
The maternal and paternal nutritional status, in-
dependent variables, were obtained through the 
BMI and classified according to the WHO (1995) 
[15]. For statistical analysis the variable was catego-
rised as either ‘no EW’ (BMI ≤ 24.9 kg/m²) or ‘with 
EW’ (BMI> 24.9 kg/m²). 
The other independent variables were maternal 
educational level (classified as: ≤ 8 years, ≥ 9 and <11 
years, and ≥ 11 years), household income (classified 
as <5 times the minimum wage, ≥ 5 and <10 times 
the minimum wage, and ≥ 10 times the minimum 
wage) and duration of breastfeeding (classified as: 
<6 months; ≥ 6 to <12 months, and ≥ 12 months).
For the description of the sample, proportions 
and prevalence ratios (PR) were calculated for the 
categorical variables. A multiple generalised linear 
model (GLM) was used with the binomial family 
and logarithmic link, allowing us to directly obtain 
the PR to investigate the relationship between nu-
tritional status of preschool children and the inde-
pendent variables. 
Variables with p≤0.20 were selected from the bi-
variate analysis to enter into the multivariate analy-
sis. In the multiple regression analysis (GLM), the 
value of p≤0.10 was considered for the variable to 
remain in the final regression model. The 90% con-
fidence interval was calculated for each variable as-
sociated with EW in children. Microsoft Office Excel 
2003 software was used to prepare the database 
and Stata software, version 9.2, for the statistical 
analysis [16].
Those responsible for each preschool child signed 
a Free and Clear Term of Consent. The Research 
Ethics Committee of the Faculty of Public Health of 
the University of São Paulo (n.1561/2006) approved 
the research project, according to the norms of Re-
solution 196/96 of the National Health Council in 
December 2006.
Results
The preschool children sample showed a prevalen-
ce of 53.6% of EW, and of these 53.6% children, 
slightly less than half, 23.7%, were obese. No di-
fferences were observed regarding sex (p = 0.72). 
Regarding the characteristics of the children, the 
birth weight average was 3122.6 (± 600.8) grams 
(Table 1). The median duration of breastfeeding was 
six months. The maximum duration of breastfee-
ding reported was 38 months and 3.2% of mothers 
reported not having breastfed their children. 
In relation to the parents’ BMI, for the mothers 
the average was 23.6 (± 3.2) kg/m2 while the ave-
rage for the fathers was 26.6 (± 3.7) kg/m2, the 
maximum values were, respectively, 33.6 kg/m2 and 
47.8 kg/m2 (Table 1). 
As seen in Table 2, in relation to family income, 
just over half the families reported income of less 
than ten minimum wages. Concerning the level of 
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Table 1.  Distribution of the study population, ac-
cording to certain individual characteristics. 
São Paulo, SP, 2007.
Characteristics n Mean Median SD Min. Max.
Child
Age (months) 224 52.3 51.0 13.0 24.0 78.0
Birth weight (g) 224 3122.6 3150.0 600.8 1130.0 4380.0
Length at birth 
(cm)
215 47.9  48.0 3.3 32.0 59.0
Breastfed 
(months)
221 7.4 6.0 7.3 0 38.0
Current weight 
(kilos)
224 19.4 19.0 4.1 12.2 39.1
Current height 
(cm)
224 105.5 106.1 8.4 86.5 125.6
Current BMI 
(kg/m²)
224 17.3 16.9 2.2 13.1 28.7
Mother
Age (years) 221 34.9 34.6 5.9 21.7 53.7
Weight (kilos) 222 63.1 63.0 10.0 45.0 109.0
Height (meters) 220 1.6 1.6 0.1 1.5 1.8
BMI (kg/m²) 220 23.6 23.1 3.2 17.5 33.6
Father
Age (years) 207 38.3 37.3 7.0 24.8 65.8
Weight (kilos) 202 83.1 81.0 13.2 58.0 141.0
Height (meters) 203 1.8 1.8 0.1 1.6 2.0
BMI (kg/m²) 200 26.6 25.5 3.7 18.1 47.8
Table 3.  Distribution of the study population and 
results of the simple analysis (prevalence 
ratios and p values) according to the nutri-
tional status of the preschool children and 
categorised individual characteristics. São 
Paulo, SP, 2007.
Independent 
categorical 
variables
Nutritional Status
Total
Crude 
RP
z p
No excess 
weight
With excess 
weight
n % n %
Sex of the child
male 53 51.0 64 53.3 117 1
female 51 49.0 56 46.7 107 0.96 -0.35 0.72
Maternal BMI (kg/m²)
no EW 
(≤ 24.99)
76 73.8 73 62.4 149 1
with EW 
(>24.99)
27 26.2 44 37.6 71 1.26 1.88 0.06*
Paternal BMI (kg/m²)
no EW 
(≤ 24.99)
37 39.78 32 29.9 69 1
with EW 
(>24.99)
56 60.22 75 70.1 131 1.23 1.41 0.16*
Family income (mw**)
<5 mw 27 26.7 27 22.5 54 1
≥ 5 and < 10 
mw
28 27.7 26 21.7 54 0.96 -0.19 0.85
≥ 10 mw 46 45.5 67 55.8 113 1.19 1.09 0.28
Years of maternal schooling
up to 8 4 3.9 4 3.9 8 1
9 to 11 12 11.5 14 11.7 26 1.08 0.19 0.85
over 11 88 84.6 102 85.0 190 1.07 0.20 0.84
Duration of breastfeeding (months)
< 6 45 43.7 62 52.5 107 1
≥ 6 and <12 36 35.0 40 33.9 76 0.91 -0.70 0.48
≥ 12 22 21.4 16 13.6 38 0.73 -1.54 0.12*
BMI (kg/m²) 200 26.6 25.5 3.7 18.1 18.1 18.1 47.8
*Selected for GLS. ** mw: minimum wage 
Table 2.  Distribution of the study population, accor-
ding to socioeconomic characteristics. São 
Paulo, SP, 2007.
Variables SD Min.
Family income (bands of minimum wages)
< 5 54 24.43
≥ 5 and < 10 54 24.43
≥ 10 113 51.13
Total 221 100.00
Years of maternal schooling
≤ 8 8 3.57
≥ 9 and < 11 26 11.61
≥ 11 190 84.82
Total 224 100.00
maternal education, of every six mothers, five re-
ported having studied for over 11 years. 
In Table 3, the categorical characteristics associa-
ted with EW, or nearly reaching statistical significan-
ce in the bivariate analysis (p≤0.20), were maternal 
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BMI, paternal BMI and duration of breastfeeding ≥ 
12 months. 
Among the continuous variables, according to 
the same statistical criteria, only the birth weight 
and age of the father were statistically significant 
or close to significant (Table 4).
From these results, multiple regression analysis 
was carried out in which in the final model, con-
sidering the 90% confidence intervals, revealed 
the following characteristics were related to EW of 
preschoolers: maternal BMI and birth weight as risk 
factors and total duration of breastfeeding as a pro-
tective factor (Table 5). 
The risk attributable to the EW of the child having 
a mother with EW was 31%, while birth weight, 
although statistically significant, was close to zero. 
The duration of breastfeeding for 12 months or 
more was a protective factor, showing a 29% re-
duction in overweight risk, when compared with 
the duration of up to six months of lactation.
Table 4.  Distribution of the study population, accor-
ding to means, standard deviations, mini-
mum and maximum values of the charac-
teristics analysed as continuous variables, 
as a function of the nutritional status of 
the preschool children. São Paulo, SP, 2007.
Continuous 
independent 
variables
Nutritional Status
Total
Crude 
RP
z p
No excess 
weight
With excess 
weight
n n
Age of child 
months 1.00 -0.29 0.77
mean; standard 
deviation
52.59; 
13.23
52.08; 
12.83
0.91 -0.70 0.48
Min-Max 24-77 25-78 0.73 -1.54 0.12*
Total 104 120 224
Birth weight 
grams 1.94 0.05* 0.77
mean; standard 
deviation
3044.1; 
581.08
3190.6; 
611.75
Min-Max 116-4380 1130-4315
Total 104 120 224
Length at birth 
cm 0.10 0.92 0.77
mean; standard 
deviation
47.85; 
3.77
47.90; 
3.30
Min-Max 35.5-59.0 32.0-52.0
Total 101 114 215
Age of mother 
years 0.88 0.38 0.77
mean; standard 
deviation
34.48; 
6.07
35.19; 
5.70
Min-Max 21.7-50.8 21.7-53.7
Total 103 118 221
Age of father 
years 1.01 1.58 0.11*
mean; standard 
deviation
37.49; 
6.67
38.94; 
7.23
Min-Max 24.8 - 55.1 24.8 - 65.8
Total 96 111 207
*Selected for GLS.
Table 5.  The final multiple generalised linear regres-
sion model (GLM) with the characteristics 
associated with excess weight of preschool 
children. São Paulo, SP, 2007.
Excess weight of the 
child
Adjusted 
Prevalence 
ratio 
z p CI 90%
Maternal BMI (kg/m²)
no excess weight 
(≤ 24.99)
1
with excess weight 
(>24.99)
1.31 2.26 0.02* 1.08; 1.59
Birth weight (grams) 1.00 2.06 0.04* 1.00; 1.00
Duration of breastfeeding (months)
up to 6 months 1
between 6 and 12 
months
0.89 0.92 0.36 0.72; 1.10
over 12 months 0.71 1.70 0.09* 0.51; 0.99
*: significant.
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Discussion
The findings of the present study demonstrated a 
high prevalence of EW in the children. More than 
half the preschool children, 53.6%, presented EW, 
with no difference between the sexes. Other recent 
Brazilian studies found a prevalence of up to 35% of 
EW in preschool children; some also found no dif-
ferences according to the sex of the children [17, 18]. 
The high prevalence observed in the present 
study may be attributed to the fact that different 
indices and/or references were used for the classifi-
cation of nutritional status or, more probably, to the 
fact that the study population belonged to a higher 
socioeconomic level. 
Our study showed a positive association between 
maternal EW and above adequate nutritional status 
of the preschool children. This positive association 
has been shown in several locations over the past 15 
year [19-22]. More recently, two studies published in 
2015, one from Mexico and another from Brazil also 
suggested that there is an important relationship 
between maternal overweight and the nutritional 
status of her preschool child [23, 24]. 
A study conducted by Whitaker (2004) demon-
strated that the risk of obesity was higher in children 
two-four years of age whose mothers presented 
obesity during pregnancy [25]. 
Evidence of a positive relationship between the 
nutritional status of Brazilian mothers and children, 
as well as overweight, were reported by Engstrom 
and Anjos (1996). Studying data from a 1989 na-
tional sample of children under ten years of age 
concluded that the risk of a child being overweight 
was 3.19 times higher when the mother was also 
overweight [19]. 
The interpretation of our results, even taking into 
consideration the possible limitations of this study, 
provides evidence of an association between mater-
nal nutritional status, but not paternal, and EW in 
preschool aged children.
Contrary to our results, a study conducted in 
2000 with 452 Brazilian schoolchildren, found a 
higher frequency of overweight and obesity in the 
fathers of children with EW [26]. 
A case-control study with three year old Japa-
nese children, in 1989, also found an association 
between paternal and/or maternal obesity with 
obesity in their children [27].
 This apparent discrepancy may be due to the 
methodological aspects of the present study, since 
the paternal nutritional status was estimated indi-
rectly from information reported by the mothers 
and not from anthropometric measurements carried 
out by the researcher. It is worth pointing out, how-
ever, that the same did not occur regarding to the 
mothers’ nutritional status, as it was also evaluated 
in the same indirect way. 
Additionally, this study did not aim to evaluate 
the influence of both parents being overweight, but 
only the isolated influence of the nutritional status 
of each of parent, which may also have generated 
different results. 
From these considerations, it is possible to assume 
that the association of EW between the mother and 
child is more intense and relevant than any isolated 
influence of the nutritional status of the father.
Overweight or obese mothers will probably have 
eating habits and practices that are not healthy. Tak-
ing into account that a little child’s eating behaviour 
is consequence of the family [27] and only second-
arily of other psychosocial and cultural interactions, 
it is very likely that the association between EW of 
the mother and of the child more probably occurs 
in the highest socioeconomic status families, as our 
results indicated. 
In relation to birth weight and obesity/overweight 
in childhood, in this study, the greater the birth 
weight, the greater the prevalence of EW in pre-
school aged children, but with a very small relative 
risk. It was also noted, in the present study, that 
more than 12 months of breastfeeding was a pro-
tective factor against preschool EW. 
Similar results regarding birth weight and du-
ration of breastfeeding in association with EW in 
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infancy have already been demonstrated in the lit-
erature [28-31].
These studies emphasise the relevance of our 
findings, whereby the importance of maternal over-
weight was a risk factor and/or marker of early de-
velopment of EW among their children, regardless 
of birth weight and/or a longer period of breast-
feeding.
As a novelty, the interpretation of the results of 
our study, even considering the possible limitations 
inherent to a convenience sample, allows us to high-
light the assumption that even in higher income 
families, maternal nutritional status can be a good 
marker of the risk of children being overweight at 
preschool age, regardless of the coexistence of oth-
er risk factors. 
This findings may also be of relevance to public 
health such that policies and programmes aimed 
at reducing the prevalence of overweight should 
incorporate maternal variables in relationship to the 
nutritional care of children. 
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